Effects of Emx2 inactivation on the gene expression profile of neural precursors.
Emx2 plays a crucial role in the development of the diencephalon and dorsal telencephalon. Thus, Emx2-null mutants have abnormal cortical lamination and a reduction in size of the caudal and medial areas of the prosencephalon. Emx2 is expressed in neural precursors of the subventricular zone in vivo and in cultured neurospheres in vitro where it controls the size of the transit-amplifying population, affecting proliferation and clonal efficiency of neural stem cells. To identify the cellular processes mastered by Emx2, and possibly the molecular mechanisms by which the gene exerts its action, we compared the expression profile of cultured neurospheres derived from wild-type and Emx2-null mouse embryos. The differential expression of several genes was also confirmed by semiquantitative RT-PCR, real-time PCR and cytofluorimetric analysis in different preparations of neurospheres, and by in situ hybridization. The gene expression profile suggested a role for Emx2 in regulating the differentiation and migration properties of neural precursor cells. This involvement was confirmed in vitro, where the altered clonogenicity and impaired migration of Emx2-null cells were partially corrected by transduction of the Emx2 gene. Taken together, our results indicate that Emx2 is indeed involved in the transition between resident early progenitors (perhaps stem cells) and more mature precursors capable of migrating out of the ventricular zone, becoming postmitotic and differentiating into the appropriate cell type, and help explain the alterations observed in the brains of knock-out mice.